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At small and large elongations, the temperature coefficient is negative: the muscle behaves like a normal solid.
At intermediate elongations the coefficient is positive and the elastic force increases more rapidly than the absolute temperature. From this behaviour the following conclusions about the structure of muscle and the origin of the elastic force may be drawn:
{a) The elastic system of muscle (and in particular that of the fibrils) consists of flexible, primary-valence chain molecules, the arrangement of which in the resting muscle is random and highly probable, but becomes ordered and less probable in the stretched muscle. Thermal agitation tends to provoke a return to the original, unordered condition.
(b) Latent heat is set free during stretching and may be considered as a sort of heat of crystallization.
X-ray studies show that the degree of orientation of the muscle substance is augmented by stretching and diminished by warming-in agreement with the conception of molecular structure reached from a consideration of the thermoelastic behaviour.
A molecular interpretation of the viscous-elastic properties of muscle is offered, and is supported by experimental evidence. The elastic system of the muscle behaves as if composed of two components: flexible protein chains forming a three-dimensional network, and free chains in the meshes of this net.
While in the resting muscle the links of neighbouring chains are able to slide freely over each other, like the molecules in a liquid, in the actively contracting muscle such 4'liquid5' bonds appear to be replaced by more '4 solid55 linkages.
{The full paper is published in Proc. Roy. Soc. B, 124, 29, 1937.) [ 450 ]
